SYNOPSIS Virus isolation tests on 72 sudden unexplained infant deaths and 34 cases of explained death showed that 42 and 29% respectively had virus infections. A wide range of viruses was encountered, mainly enteroviruses and adenoviruses, mostly from bowel specimens. The findings did not suggest that overwhelming virus infection was a common feature of sudden death in infancy.
The cause of sudden, unexplained death in infancy is unknown, but respiratory infection due to viruses appears the most plausible hypothesis (Froggatt, Lynas, and Marshall, 1968) . A study of cases in the Glasgow area was carried out to try to isolate 'newer' viruses, such as rhinoviruses and rubella, as well as those already looked for in previous studies.
Materials and Methods
Between April 1967 and September 1970 virus isolation procedures were carried out on postmortem specimens from 106 cases of explained and unexplained infant deaths, representing approximately 14% of the total deaths between the age of 1 and 12 months over this period in Glasgow. Specimens, collected approximately 32 hours after death (range 8-80 hours), included a tracheal swab, blood sample, pieces of lung, myocardium, brain (cerebral cortex plus midbrain), suprarenal fat, and a segment of large bowel. From Tracheal swabs from 63 cases were tested for rubella virus in RK13 cell cultures. Virus identification and serum neutralization tests were carried out as described by Grist, Ross, Bell, and Stott (1966) . Respiratory syncytial virus antigen was also tested for by indirect immunofluorescence on lung impression smears in 27 cases during periods of prevalence of the virus in the community, and immunofluorescence tests for Coxsackie B1-6 virus antigens were carried out on cryostat cardiac sections in 13 cases.
Results
Of the 106 cases, 72 (68%) occurred suddenly (history of mild symptoms less than 48 hours) and were unexplained macroscopically at necropsy examination (sudden unexplained death group), while in 34 (32%) causes of death were found at postmortem examination (explained death group); six of the latter were sudden. The causes of death in the latter group were respiratory infection (10), gastrointestinal conditions (9), congenital abnormalities (9), and miscellaneous (eg, septicaemia, meningitis, etc) (6). The male :female ratio was 2: 1 and 1: 8 in the sudden unexplained death and explained death groups respectively; approximately 90% of infants in both groups were 6 months of age or less.
Virus Isolations and Virus Groups
Virus infections were demonstrated in 42 and 29% of the sudden, unexplained death and explained death groups respectively; three cases had dual infections (34,) 4 (36%) 15 (35',) Rhinovirus 3 (9'%) 1 (9 %) 4 (9'%)
Respiratory syncytial virus 0 (0'%) 1 (9'%) 1 (2'%) ( Table I ). Approximately half the viruses were entero-a positive test for respiratory syncytial virus antigen viruses and one-third adenoviruses; there were four and the virus was isolated from the corresponding rhinovirus infections and one isolation each of para-lung extract ( Table IV) elsewhere (Urquhart and Stott, 1970) . The virus 'Seven isolations from upper respiratory tract alone (see Table IV ). types encountered were varied (Tables III and IV) . 'Virus isolations also from bowel and/or upper respiratory tract in nine cases (see Table 111 ). 'Includes type 3 and 1 + 2 mixed.
The viruses isolated from infant death cases were similar to viruses isolated from cases of illness in the community requiring hospital admission over the same period, but many viruses known to be present in the general community were not isolated from the death cases: these were rubella, cytomegalovirus, herpes simplex, and influenza A2. There was no apparent relationship between causes of death and virus isolations in the explained death group.
Other Studies Serum neutralization tests using homologous virus showed that 13/29 sudden, unexplained death cases and five of nine explained death cases possessed varying levels of neutralizing antibody, similar in both groups.
Quantitative studies revealed no difference beween the titres of bowel virus in healthy infants and sudden, unexplained death cases.
Discussion
Although this investigation provided a higher virus isolation rate for a larger number of sudden deaths than other published surveys of which we are aware (Balduzzi and Greendyke, 1966; Valdes-Dapena, 1967; O'Reilly and Whiley, 1967; Ray, Beckwith, Hebestreit, and Bergham, 1970) , the types of virus found were commonplace and correspond to those known to be active in the community at the same time (with notable absences of rubella and influenza). The prevalence and types of virus were similar in the sudden, unexplained death and explained death cases, and were also similar for faecal viruses isolated from sudden, unexplained death and matched healthy control infants. Congenital or neonatal infection with rubella or cytomegalovirus might conceivably be a factor in sudden death, but neither was detected. (Grist and Roberts, 1966; Afzelius, 1970) .
Our findings do not suggest the presence of overwhelming virus infection, particularly of the respiratory tract, as a common feature of sudden, unexplained death. Like others we found a wide range of virus infections. Our investigation did not extend to bacterial infections which have not been clearly incriminated by other workers (Valdes-Dapcna, 1966 ). The possible relevance of the highly prevalent virus infections to sudden death in infancy may G. E. D. Urquhart and N. R. Grist depend on their participation in an immunological process leading to death, and some evidence for this has been published in this journal (Urquhart, Logan, and Izatt, 1971) .
